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1020030036333 2003/10/8 

tiVS^l ^ H EfliH °1 7flAl5jcf. «vt^o) av^^i a-^o] ^c^o] 

fflS-EM O^H, x»HS5j>i ^Eflol^E^ =-#5^ C-flo]Ei# #^]-7] ^ tt , 

#<£M- i^s} ^H.e|oj Efl^s sllS -g^sRr 3^*1 =s}o)a]i- ^tij 

£ 1 
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1020030036333 #^ ^*}: 2003/10/8 

^ zl Efl^H ^^{Semiconductor device and test method there-of} 

^ 4^r ^ ^-^^ <H *J*HH *r€- 3l^H H o V ^^r 7fl^^ M-Bj-vfl^ 

#51*11 ^Jl^, 1-%= 7>^ol ol^ ^E] ^-J- ^ 

5U^ Eflil y o V ^ ^ <>1 EfliE «o V ^# ^TO ^ SU^r tiVE^l ?H4. 
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lo20030036333 #^ U*]-: 2003/10/8 

<9> nfl 2.^ ^ 7Hfe #*l*r ZZ. ^ *>^+s}S- Ir^l^ ^ A o V 3°J ¥^ 1> 

<io> EfliH^Hl -2-^ ^*M- 1M1 ^#3^ Ir^l 

°fl , e|ae^1^ ^Tfl 3#£l*l SHr lr^£ Sitf. #^<U ^ €*fl^7 

^oi Aj-^-A] ofl^. *.b£o] 1£s$*t °d -fiS-M $\3L -S(weak cell) 

wVi^l 41 3)^* ^ Sa^. SRAMCStatic Random Access Memory H tfl*V ^3. 

3#*r^ EfliH «J-o>°] n]^ ^s. s.^ "US5,920,517"^1 7l#£M 

<12> dl-g. ^#*}7l EliEH ^l>2jo S x\&$ |is *KrHl, ElliS 

■§- ^ 51^ y o Vo Jr°l ^^tf. e|ae Efl^H al-g-4 ^i^^o] ^^oi o^o.^, 

Si^r «l-8-4s. ^r^°l 

<13> 14^1 £ ol = ^ ^ 7l#^ 4^1^ 1-^= 7>^o] ^ ^fl^o] oflS. 

[^33 ^ g *r-g-] 

<w> a o v 7] 7] ^^ ^*>7l «a ^1 *r€- #*l£r 3^ 

^flS-BUB ^efloj; a£ 7 ) ^H^Bi cflojEll- ^-<5>7l Jfltr 
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1020030036333 #^ ^7}: 2003/10/8 

##7l; ^>7i ni)s.el^ ol^oi^i/jLJfEi tifloiei 7] <g * ^H^Hr *1H sis.; ^"71 4 

B S-^oflAi #7l ^^.ej- ^11-^ s-fell^ ^JEieKl Efl^JE ^oj- 

A o V 7 ] 4-o^ o^^ol^o} q.e^ - ol^ tb4. 

<15> ^^y 7 ]^ y ^. 7 ] ^ ^ SJE^H^ ^"71 4^2} ^£2}^fSl S-f $M 

<16> Stl: W>#^^>7lS.^, ^7l tili^l #71 ^He}°J EfliB ^*>7l 

<17> ^7l 7l#^ ^*>7l ^3 Cf^- <g Tgofl CCfs. til^^l #*l*r 44^ 

^S-SHTg- ^H-Sf 4^ HlH^^-# #2] *V -#ofl Z}-Z}- g^fe 4^o) 

* S.^}^ ^eflo]; ^-71 4^ ^-1 = eVo]i- ^ 5>q-l- ^HjB^l fl«H "H-E- 

efli ^IJl-I- t^^H #^}^r ^scl; ti|iB 2.= ^]^ 

S. ^*Hr SLB. $1^91 ^}o]v\; *! ^-71 tfliH ^7l 4^2] ^ cf 

«a ^ = ei-oii-^ s-f efl^ ^i<y-# s^-e^ ^<y-o. s ^^*>^ oi-g. ^ 
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1020030036333 #^ 2003/10/8 

# ^7} 4^ ^^e|o]^ 3_^)}*£ cfHTfl ^ o}^ ^ o. s 

<18> «f#^s]-7lS^ ( ^-71 tiK£*fi ^*1^ >S-7l 31 ££0,1^ aV 7 ] HlE2|ol^ f 

# 3°l-£ i^^l ElliS ^ 31^5. ^^*>7l ^tb ^ ^ 

SIS* D| ^UltVcf. 

«VE*fl EfliB^ n^6\] ^ %o_3_ t (a) #7l nflS-E] ««^| f1|iH cfl ^ » 7l<^ 

*}tt #31; (b) ^-71 4^ flHBKIM S-fefl^ ^JE-aKl 
€^*Rr #31; (c) ^-71 ulH£]- 0 J^ # ^ ^ efl^B ^dW 

tfJi Efl^B ^<y-o.S ii^SRr #31; (d) ^"71 4^ ^^.e^ol-i-oi s.^ HlSHgS^ ^-Eflofl 
^ ^ *1?> tfl7l*>^ #31; ( e ) <*M c-flojE^ =-#*>^ #31; ^ (f) ^> 

71 (e) #3HH dl^lB^ ^"71 (a) #3HH 71 cflo]El» #51 «1 JSL^ #3l» 

<20> 7l#^ 4^1 » ^^>7l H-^sl Cj- = «) ^ofl ttJ-S- Efl^H ^^-^ 4^ 

wlHeJ-Sl## ^ *>M-s|- 4^ $|J=eKl# -o} ^uj-ofl zl-4 ^aBl^-i-^ S^l- 

#£31 #*1» Efl^BSRr aj-^ofl ^ ^o. S( (a) ^"71 ^lasl^^-oll E|iE Cfl olEi-I- 71 

<y*Rr #7fl; (b) <$7] 4-^51 ^££}<?]t2] S-fell^ #<y-t- d^s] ^ = £}-<y Efl^B ^<y-o. 
5- ^*Rr #31; ( c ) ^-71 *Hr3 ^ = e|<y# ^^^H «r^W^ #31; (d) 
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11320030036333 #^ 2003/10/8 

±.% 7l<y*Rr ^741; (e) ^"71 (d) ^TlHH 7l<8£ ^S.Hl^#* 7fl^*V ^S-B] 

«5L^fE-| cflolEil- ^711; £ (f) ^-7] (e ) #tHH cflojE^ ^ (a) cj- 

<21> £ ^4 ^.3^ £ £ M}-^ ^ofl <^}o} 

§1 oi*n*>7i ^n^^ ^3 whm^ *j*h« <^H*Rr ^ ^ ^ 

<23> £ 1^- M. ^ o) <g ^] Alajl^ a)-^ tiVS.^ #*1(100)# S^t}. o|f ^ 

*>^, SRAM(Static Random Access Memory) °.5>| , nflS-Bl >i ^elH, 

cKl20a, 120b), flJ=Bl-^l JE.sMuKl30a, 130b), 1^ H]Be>^l^ ^s|3.(140a, 140b), 

^71(150) ^ 2^ «1H^^]^> ^ -£^35.(150)1- ^lth*. 

z]-zf <a^5)^- DflS-^^-i-diOa-llOd)* if-tr^f. £. Hfe, ^- 7fl<>) fl£.eKI(WLl, 

WL2), ^ 7fl^ «lHe1- < y^-(BLl&BLlB, BL2&BL2B) ^ Ml 7fl£) nfls.e|^^-(ii0a-110d)^l IE a] 

34-8 



1020030036333 #^ Q*}: 2003/10/8 

zj- tflS.B] ifi(110a~110d)£- 67fls] B^^1^B^(N11-N14, P11,P12)# i^-fVcf. ^]s.e] 
^(110a-110d)^ Js-<£*}ES. *>M-^ nfl£.e|>i(llOa)-§- ^9-2-3. 7^^. ^Ml^ H^fl 

^liE^(N13, N14)£ *Hl ^JELe}<y(WLl)£l 31^1^1 ^sfl ^(on)/i=(of f H-f- 
Eil- *l^Kr IcS 1(ND1)^ <^1^ B^^liBi(N13)* f-^V^ H-f- «1B BH1(BL1)°I1 
nf. >a-Ji cflolEU- z\ iii= 2(ND2)^ ^^1^ H^^l^Bl (N14)# -f-^M ^B «lBB}-<?] 

(BLBlHl ^^tf. ^^1^ H€*l^lH*(N13, N14)o] ^(on)^l^, i^£L l(NDl)^: B-¥- HlB 
^(BLl)*]- ^-FKcharge sharing)7> o] -Loj^ji, 2(ND2)^r «1 B (BLBl)^ 

*-fi-7> o}^^. ^S-^(PMOS) H€*1^1-(P11, P12)^r iS<H3H ^'3-(VDDA)4 iiH. 
KNDl) A>o] f -i^aflo] ^oj-(VDDA)^ ti= 2(ND2) A>o]6fl z|zf ^^^cf. <as.i(NM0S) H^l 
^Ell-CNll, N12)^r i^-EL 1(ND1)4 ^-2Rr^ *\°] , 2c = 2(ND2)^ ^ *>°H 

£ l°fl -£^1^1 *fls.e| -i(llOa-HOd)^ ^411 ^3 <£3^ oio E 

S-f ^iScKl20a, I20b)fe 4^r^ flS.2KlS(WLl. WL2) ^ ^|.q-s. 
<*! S-f <^^efl^(RA)# -id^€ ^ = 5^*^^ sfl^- ^l^el-^l JE=eMtH (130a 5E^ 

130b )£] H^i^l^(P51 P52H1 ^o] efltg ^(c^H^, VDD)B5. 

#^^-€4. ^3*1 $|£.eHl£ sfltg- ^ = e}o] =El-o]y1(i30a 130b )^ B. 

^^liEi(N51 ££^r N52H1 i^sl S^efl^ *}<y-(VSSWL)BB ^ = 5}<?]^ b 

-?-efl*i *l<a-(VSSWL)£r 3l^B S.= (ol§V, ^H^I E)|AE BJELE]- ^-)oflA^ ^^o) <£)i= 

5}<y 31 ^B Sl^lui, ^ A o v ^ 2.= ^^ ZLel-S-= ^^ojcf. ^ = e}-<y EfliB ^ 
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1020030036333 #^ Q*}'- 2003/10/8 

<2?> #e)H^ ojc^o] o] 3.-?- efl^ ^(VSSWL)^ El|iS S.= ^l^u}- efl^H 2.J=7> o}^ ^ 

<28> o]S- <^}a} ^1(100)^ ^ = 5}ol Efl^H ^^]S>7] ^t!" flS-B^I 31^ 

tt ^IJLl- ^4l*Hir °-3>| , Bfl2.al #*l(100)£l sfl 7l^(packaging) ^ #Efl , <« 
fl|ol3s| (wafer) A o v 3HH^r #5L3l ^-«] (lOO)S-^-El ^JM- ^ 

=l^b. ^oj- ^ tJES. $|:elbJ-$] #B 7*1 *Hr w>^^>4. o] ^-f , 

<« %^ #(ball)°l A>-g-^ ^£ 5^4. 
<29> ujlael ^1(100)2] tfliS S-HoJM, ^ = eKl sfl^H ^l-^^l EfliB # 
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1020030036333 #^ 2003/10/8 

<30> i# HlH&Kl^ ^ 3 3. (140a, 140b )^ Sfl^*>fe H-f- #J± 

H S.J=o{M 1# wlHaj-oi^V #<y- ^^S]S(140a)^ tilHBf^l^-CBLl, BLBl)^ z]]^, 1 

# alB^J^ ^^S)S(140b)^ «lH2l-<?H>(BL2, BL2B)^ ^<y- efl^^ z}-z]- 

«lB5l-<?l^ ^og. 2 ^ tilB^"?]^- #<3- ^^S)S(160)^] ^*fl ^€ 5^. 

<3i> 2 ^ tilBfi}-'?]^- -i^S]S(160)^ 1^ ^Be}^^ ^^5jS(140a, 140b)^- i*" 
^, «lBe1- < y^l-T=f ^lli ^^7} &t}. H ]-^^7i s ^ ) 2 ^ tilHel-^^- ^^^^(160) 

efl^l sfl^Rr tilHef^^ efl« £1-^-3--^ ^^s]^ cfloiEiofl ^-^H y d 

<& efl^S ^^olaj^j-cf. <y ^Alcflofl 43 2 ^ ti]B^^]^- ^ ^^5)S.(160)^ 

Tfl t!-^-. 1# ulBel-^^- ^ ^ s]S.(140a, WOb)^ wl^sfl ^.^ , 2# tilHe}ol^- ^ ^ 
^35.(160)^ ^5.5^1 o^H^ ^q-nV ^h^o^ 34. al^ ; 2 ^ «1 

B^^- i§^S]jL(l60)^ alH^-°l^^ ^oj. e^jo ^ig- ^ 

<32> z>ol, «lHe1- < y^' A d^s]S.(U0a, 140b)£j- 2^ t)lHe|-<?]^- 

^^21^.(160)^ -B-^>t}- ^-i- *>H5., 2]S7l- «VE*ll #*1(100H1 £f ^JSL^ & 

14. ^£^11 ^-^1(100)^ 1^ alBei-oi^ ^<y- ^ 2]s.(i40a, 140b)^* ^wl^- ^ 

£ 9131, 2^ ^oj- ^^5)s.(i 6 0)^ ^^1^- ^£ ^o.^ , ^7>^ ^ 
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<33> 7^7] ^71(150)^ »Hs.s)>i ^eflol^-^-Ei =-#£]if cflolEl* f^W. £ l^fe 

£W ^1^, ^1(100)^ nfl£S|>i c>|Eflol S / S H.E^ C-flolB] 7l <9 ^ -^#^r *H 

<34> cfA] ^lS.5]^(110a)* ^-S*>^, H^- ulH^^CBLl)^- l(NDl), ^M. 

(BLBl)3f 2(ND2)^1^ ^S.^ ^i(HOa)^ <^M1^ B^liBH-(N13, N14)°l e}^s 

5f£ ¥ A d ^(leakage current )7> ¥^ #fHr $1 = 

5r^l(WLl)^ 3.-^ellt *i<y-(VSSWL)7} fe^l^ c]^- ^7}^- ^ oicf. o)-eH , flca^l = eH 
wl(llOa)^ 51 T5}<^ ^ = 5l-o](WLl)^ 3112^ 7}^°.£.v) , ^5.5} ^(110a)^l ileflif 

iJEl l 31 2(ND1, ND2)S] ^ 31^52). ti_Vcfl 7 > s)£S. ifi (llOaHl 

iS^liS *r-g-3r4. H-f- tilBe^CBLl) ^ ^ v iL wl^ef ^l(BLBl)^ efl^s] 
*V uJ-S}- ^oj, tilEe|-ol^V *}<y- ^^5]s.(l40a, 140b) ^/5£^ 2^ wlBe}-^ -g^ 
:§)5.(160)ofl o]^o]^ + oic].. 

<35> *fll ^]2.e1^(110a)^ ea uflolE^7> '0'o]Jl ^ Cl]olE^7> ' 1 ' °] ^-f , ^ in.= 

KNDlH '0'o]jl ^JEL 2(ND2)7} 'l'^l <« 7l^>^ ^4 QA. 

<36> ol ^ o-oH ej=l v]E.£\-°l(BLl)2) 3]13£- VDD('1')5. ii^sU tfJSL hIHBRKBLBI) 

3 all^^ ^Hr^= 3M('0')5. ¥^ 9l*]\ , B^- tilBer<?l(BLl) 

JlS^ t£ KNDDS.^ #is}7} 51 i^JEL 2(ND2)£] w]HE}-o] (BLB1) -fr 

#€^f. -fr^^l^M- -^#51 ^ ^^-Sr^CWLDSl S.^m ^(VSSWLH ^ 

°>^14. ^f, ^ = 2}^]^ ^^-ell^ ^<y-(VSSWD* 1(ND1) ^ 2^= 2(ND2)oll 3 
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e iBElli7} 7^fl^lcf. iBefl^7|- 7>sfl^l^, iiEL 1(ND1) ^/££^ i^-E. 2(ND2)^ 

°1 ^ o]s_ o]§}-a] nfla^^dlOa)^ ^}o]B\ t\^\7\ Z\]o]B\ ^ 

<37> ^Hej-ol^l S^efliS ^(VSSWU^g- 7}^ ^ ^4 o>^-s] f uflasl^ ^efloH 

^ <>I3H ^<y-, VDDA)^ ^^lH* 7>i£^- , ^12.^^011 7 }S}^ iBel|it 7} 

*r $X^. ^°], Efl^S S^H^ ^ o^eflol *i<y-(VDDA)* ^ -g^o] 

^eflo] #<£o) eflfa.tq- ^-711 i^l T-S} ^0^7} ^l^M ol^cf. 

< 38 > av^^. Dfls-el^dioa)^] 4^ ^la.e]41-(110b~110d)^£ ^^^>7fl ^-g-^ 

< 39 > E 2 ^ SRAM^ DflJE-B} il(200)* ^Ml^l M-^ifl^ -g- ^tg^ ^ ^aHH 

^7> EflAHf ^Cc) ^#1" ^ -rl 3 * 7>^1 -f}-^-g- M^^. 

<40> £ %^*>^, SRAM ^£^-I(200)£r £ H ^£5^4 ^.jV ^-fr 7>^1 

4. cfnV, £ 2^1 ^l^s]^(200)^r ^t^eflo] ^<y-(VDDA)-4 ^S.^ H ^l^E^CMl, M2 ) a>o1 

°fl *fll *HKR1), X\3-^ S^^liEi(Ml)^- ia = 1(N1) *\}2 7^«J-(R2) ^ 2]S.^ B31*l 

iEKM2)4 2(N2) A>o]oil ^13 7-HKR3)* ^H*l *fl3 ^^(Rl~R3)^r -2,-g- 

(open) #1M- M-£Kfl7) W *IU tHKRI)^: *£°]^^}°) $.<&(VDdA)z\- z\5L^ 

E11-(M1, M2)^ ^oleflol ^<a-(VDDA)^-S.-?-Ei -g-s^ °1 ^-f. ^ 2(N1, 

N2)^ ^I^Eflol ^<y-(VDDA)^S ^^^7j <H^t^. rcJ-ej-A-^ , t £ i(Nl) SE^ ii= 2(N2)^1 '!' 
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1020030036333 2003/10/8 
H\ tflolEi7> afltfls. 7l<ys]^l &feth *fll ^^(RD^r icH. 1 ^ 2(N1, N2)°fl s.^- °J*j:.g- ^ 

<41> ^12 7-HKR2)-°r H^S^iBKMl)^ iiJEL 1(N1)^ u^^, ^13 *\ 

*J-(R3)^r *)3.^ B^^1^B|(M2)^ ic— 2(N2)#£] ^-g- i4^^£4. *fl2 7-RKR2H e 

^ofl^ ii= KND^l 'l'^ HI 0^7} *flifc 7l° H i£]^l ^ $JU, ^]3 7>i%KR3H €■ ^ 

-f^lfe ic-EL 2(N2)<^1 HH^}- ^Cfll 7]<y£]^l £>-g- ^ ^cf. *fll 7HKR1)*}- a]^^- 

nfl, ^12 ^ *fl3 7-KKR2, R3)^r AA ^^L KNlHq- 2^= 2(N2)<Hl^ <3 ^ ^£i, <^»1S «1 

<42> ^-xg o. •£ 2 on ^2.^ H^^l^Eil-(Ml, M2)^ 5Lz])°l2] ^ 

5>H51 H^^liEil-(Ml, M2)2} >IH;e<£) .2.^ -Mr^lM- zl 9\ %0]6\] ^ 

<43> £ 3^- igj-tgo} 4^ gg ^Aloflofl 4= ti>£^ ^1(300)1- M-Efifl^ S^olcf. £ 3 

9] ^1(300)^ ^^ef^l JE^o] *H (300a, 300bH ^s]^ S^l^ ^ 7 }x] 

^IMf-eRr ^1^1*1-ZL^ £ tiV^^ (100)i4 t 2 -^* 7>^cf. 

< 44 > £ 3^. %2i^ , ^^LB^-o] j=e]-oiBK330a ( 330b )rr .2.2= £|;Eie]-<y = ej-o] ^ (330a)sf o] 

-g- £)JEL5}*1 ^2]-oi^(330b)S ^^cf. .2.— $|E.eK] ^efoi^(33o a )^ .2.2= S-f eflf 
^(VSSWLOHl Jl, ^el-^tH(330b)^ S-f ^(VSSWLEHl ^ 

^£4. .2.2=. S^-ell^ ^(VSSWLO)^ o]^. s-f efl*t *}<y-(VSSWLE)£r s^^o)^. 

<45> on- o^o} a> £ ^i *J-*1(300)^ -2-— #<3-(VSSWL0)# ^]*}7l ^tb -2.2E. 5. 

-fefl^ Einl^(nl 51*1)4 S-f efl^ ^<a-(VSSWLE)* ^^l*>7l o]g- ^.-fefl^ ^ 
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v. 

V 1020030036333 #^ ^*>: 2003/10/8 

.2.2= S-^-efl^ S.-fefl't ^(VSSWLE)^ £ 14 

H>Sf ^o], ZL£}^EL ^ofl <g^€ SJUH, SLIE. iM^fllS ^4 o]M. 5.0.3] 

<46> $|J=.eKl^"(WLl, WL2) 3Qo^a o v ^ce).©]^ 0 ]g- ^e^jo S ^^*Vcf . 

<>lHK330aH ^^£)Ji, ^cej.oi (WL2 )^: o]£ = e}-ol (330bH ^ 

<47> £ 1^ ^V^](100)^ EfiB CflolB|7> ^ZLE}-£;2= Cfl o] E| S}- ^-o] , S-^- cflS.^)^ 

^1 7l<gs)fe TH]6]El7> &<*3*k nfl H>^^. ZLE^, EfliE cflo]E^7> iL2= sflifdCcheck 

board pattern)^ £o] o]™. ^2= e}-olofl ^sqfe ^JE.^!^ 7}<$s\±r £-2= £12=5}- 

#S-f*>2=°14-. S. 3<H1>H £.2= S.-fefl'ft ^«y-(VSSWL0)4 °l-£- ^(VSSWLE)^- 

<49> nfl2.£|>i ^5flol(110)cfl EfliB cfl o] # 7l °J *>cf(410) . 31^2= Hi °] *\ ^ *}4<2l efl^ 

CO' yjjzi^-^^ t\)o]B] <&^5. 9XJL, 3fl^^ ^£ 

5}£2E. cflojEil- 7}<$l± n fl, -£--!=- S.-fefl^ ^(VSSWLO)^ S^eflt #°J-(VSSWLE)-8: 2. 
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7l^Al^ol + oi^. ^ sfl^ r-HojE^l- 7l<y^ nfl^, B = B-feflU *I<y- 

(VSSWLO)^: #41 ^(VDDH 7}Qt\] $1^.2^1 *-£■ -§.X|ofl %^sl-*H 

B^l- 7]^^, oj-H. ^^(VSSWLE)* #€ ^(VDDHl 7>M S^BB*! 

tq-^, e|ae Ai^>oi ^ 

<50> ^JE.5K!^ B-fefl^S ^\^o] Bfl^e ^BB ^tH=K420). 31 ^B 

c-il 01 ^1 7> *flZL^-£-;EL ^)o)B]o] ^-fofl^ bh. B^-sIlt ^<y-(VSSWL0)sl- o]M. b^M 
(VSSWLE)# ZL2}£ = ^ ^ ^Hll- , 0.5V)BB -§^>7fl ^0>}^ %o] 

t]|iB 3H&I7} BJEl ^fl^o] o.^ B^-efllB ^^(VSSWL0)4 o]£- 

^(VSSWLE)^ AA A^A *I^Kr wi-^-^*>4. 
<5i> §>i4 wlEg}.oi^i-o} ±$si\ tilBS]-^!^' 31 ^B ^ B^p- 3l^B 

4 >£B 3]^B ^^S. z|z}- ^^^-cf(420). itfl, b^- 3l^B ^-B EfliB ^oj-o. 

£ 22}- ^£SH #«£tb h]-^- EliB t-llolE-]^ tiVcfls]^ #<y-BB -g^^r ?H ti>^- 

^1* #<^, '0'^ aflZL&l-^c nflolE-l7> £ 35} *HBSl#(110a~110dH 7l<^£H 

5^^, H^- z\) °] E] ±r '0'°}31, <#!L 'l'olcf. o] ^^-ofl^ E-f- WlHs}-^l(BLl ( 

BL2)-g- 'l'B, #B tilBeKKBLBl, BLB2)-§- 'O'lS -g^Rr ?J°1 taV^^cf. iaVcfl ^ofl 
^ B-?- tilB^CBLl, BL2)^ '0'ilB, -#B tilB^CBLBl, BLB2)^r 'l'B -M^Rr w> 

^ ^&hgrl= cflolE|7> 'O'o)^ 'l'oj^ AV^o^ol ti lBEl-Ol^ '0'BB ^SRr ^£ 

BJE. srfl^i^ EfliB tiHEiBAi , ^lS.E)^(110b)^^ 'O'^l ^)o)b\ 
7\, ^.EBMCllOaH^ 'l'^l $)°}tl7} 7}<$& Tgo-M. . o] ^^-oil, b^- wlB^^I 
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(BL1) 31 A o v iL olHe|.o](BLBl)^- tflSLe] ^(110b)^ HH^ ( '0' $\ H^f- elMiH)# 7l^o_3. o] 
4 «}- ^sl -g^V^, Dfl2.^^(iiob)ofl^ iHefli7} 7>^^1^1^: *fl5Lii|'I(llaWfe 
3 -fHq^r s£-g- # ^ $>|4. uJ-bM, °1 ^-f^Tr ^"71 420#3HH o)M. s-f efl*t 

^(VSSWLE)^ ^-^c ^oj-^c^ 711 HI!- 0.5V)5. ^^*>JL, ^= efl^ 
(VSSWLO)^- ZLSf^ £#4 £7iM- ^HlS l-ol , 0V 14 -0.5V)S i§^*Hr «>^^ 
4. 

<52> 4#°.S, al^s)-^ ^1, ^r, 5L€- ^^H}o]^ ^ifl^l 

^ns. tfl 71^(440). 4 pflS.e^>iS^-El ^H^l- =.^rH(450), 3HE14 

<53> 5. 5^r Cj-S. <g ^Al^ol] 4= Bfl^H 7fl^^ O.S #5.^-*> 

B^cf. £ 3-8: #2:*H , €■ ^3 4^ <H ^*1°*N 4a BfliB yv^^- 7l#*}^ 4£-4 
£4. 

<54> tj|)s.s)^ <>|ej]ol(iio)ofl '0' JEE^f '1' ^ZL^H. OH^-I- 71^4(510). °1 nfl , -2.JE. 

*Mb1 7HJ*1#°1 ^ &4. 

<55> ^c^oioj s-fefl^t #<y-g- db^^l ^S.4 < ?] e||ae ^[<y-o.S. ^3^4(520). o] nfl, 
S.-S-im ^«a-(VSSWL0)4 ojM. s.^-efl^ ^(VSSWLE)^ ZLSj-^H. efl^ iL4 ^ 

^^(^ll- #<H, 0.5V) ^1 *M «}B^l-tf . 
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<56> o)± *}^o) o)^o)°. SH33H!:tK530). $)s.iiKH ^€ nfls^-i 

°fl ^"71 510 #7iHH 71^ ^S^JE. t-flolE^ ti>cfl£l^ o] Ej # ^ 71^^ 

(540). «ijZLe}^:= c-fl o] e| <4 tiicfls)^ cfl o] e| 7> til He^^ilS. -ELeM "o 1 ^ ^ , o]^ a}i>>^ 

<57> ultfl cflo)E]ol 7i<yol ol^-c^xl^ °>£- u^x] nflaE]^-^ eJ| o] E^ S-f^al ( 550 ) , 

Cflo]El7> 5)2: 7log*l C-flolEK^, ^MEi)^ <H^>^1 «liilW(560). <£ 

<58> .E 6£r £ 3^] E^S} ^-^1^ M-^-^fl^ ^^^Cf . <LEL 5.-^ 

« ^(VSSWLO)^ ^(VSSWLE)* ^*}7fl 0V<Hl^i 0.8V?M 0.1V #3-° 5. 

2^*1 ^^-olcf. o] ^^.ofl ^ Dfls.E)^#^ SL^ SLB- S-^-zm ^(VSSWLO)^ oj-g. 3. 
-f efl^ ^(VSSWLEH 0.8V7> £Ho) l-^(FAIL)^ S\9X^. S. 2^1^ 7l^*V A}2 ^(S. 2$\ 
R2) °]i4 *fl3 2^1 R3)^ ^o] tilcfl^l 7>^m ^S.sl€^ *\}2 ^ %> 

(R2) *fl3 7^%V(R3)o] 20kQ nfi^ 0.7V, 20kQ SOkQ 0.6V, 80kQ °] 

320kQ nfl^ 0.5V^ .2..E. 3.-^3]^ *}<y-(VSSWL0)4 o]g- ^.-f efl^ ^^(VSSWLE) eflt 

<M Ir^CFAILH 5]^cf. £ 2<^H 7]#*V *fli ^(JE 2^1 RD-E}- ^-o] cfl^l 
cflS.E]^^ ^-^Itt *)]1 7^%HRD°1 10kQ nfl^ 0.7V, lOkQ c>l^ 5 0kS nltHJ nfl^- 

0.6V, 50kQ 250kQ n]n>^ nfl^ 0.5V^1 SlB. efl^i ^(VSSWLO):^ 31 *t 

^(VSSWLE) ellt^H. ^(FAILH °1 ^ ^S.^ , .2.^- S^-elll ^<y- 

(VSSWLO)^ ol^- S-fsfl^ ^^(VSSWLE)-a: 0.5VS ^^§*>^ ElliHMt tfl, ^^*V ^ 
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<59> S. ^6\] <5j ^AHl* ^JLS. C]^. oflAj^O} % o\] 

*\, 71 # ^-o>o^ ^Aj-o] 7> ^ olS.«E^ Cf^^V «^ *j ^ ^AHl7> 

7^}^ °1*D^ ^ojcf. av^o} 7]# ^ iS ^jfl^. = 3.3 

oicf. nJ-eM, =r &i=h £ EfliH 

, tfl# iH2l]it 7>^ ^>#^ ^ c-fliB cfl o] H.^ ^ 7}<$ # 



f 
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1] 

9] v\)s.?]^-§r i^-*Hr ^lS-eliS <H3M; 

^-71 nflSLi^ o^efloi^^Ei dl^lEil- #^^>7l ^tb ^71; 

-fefl^ ^<y-4 cf=7ll -£^€ ^ $4: ^^-S. &5L$\ 

2] 

^ 1 %H1 9X°]^\, 

I^^F* 3] 

^ 2 %H1 $a<H*l, 
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#7l *K£*fl ^1^- #7l $1^91 Efl^H *i 0 J-§- ^^]*>7l ^ = e^«y Efl^H 

tS.*! 7 A^r m^SLS. f>\±z «V£;*fl #*1. 
4] 

^ 3 Sl^H, #7l «VE3l #*1^ 

#7i nen^ #<3- e^i^4 <a^si^ #<y- ^ ^ 

#71 ^ ^ 4^ *N-3*1, #7l $]^91 ElliE Einl^ 

4- ^^51^ Sl^eK] 3l^H ^ <r#£ E-l ^«1^ ^ aVSi^l #*1. 

5] 

#7l «vje^1 ^ #^1^ ^ ^ ^3 *m-s.*l, 

#71 #51^ #^1^1 sfl 71 ^Al ofl a o > 7 ] nel-g-c 3^ ^ ^csj-o] e|]ae ^oj- 3 

6] 

*)1 1 ^Hl &<H^, 
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} 

7] 

8] 

3^ £.:e. -£^*Rr _2.JEL =e}ol^ ; ^ 

# 0 *Mr S.^efl*i *I<y-o.s. *J^*Hf ^el-oitHi- ^al^, 
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#7l SLB. #7l o]M. s-feflf ^# -§-3]- S^E^H*} # 7 j 

^JEL^o]^ S^-efll ^<y-4 nf=7]l ^ 5U^r ^ tiVs^l 



[3^8" 91 

&5Ly% #*|. 
10] 

*fl 8 * 0 H1 &<>H, .2.= ^ = 5|o]^ #71 o]^- i£|H. 

11] 

^*1*H, 

#71 = E^m^ #71 S-f ^llfi E 1 D 1 a-e ^4 #71 ZLEhg: 
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[3^* 12] 

*11 li *<hi 5a°H, -SM 

^= BM^4 g^fe- Z15}-£JEL ^ 

^ s.^-efl'i ^ ^ 

^71 9]* ^ CfS. ^q-S^i , ^71 o]£. JMMt ^ Binl^olf 

13] 

11 %H1 5U°H, ^-71 wV£^l 

71 ojM. JL-fiM #oJ- E^l^ofl ^^51^ HBf^H. ^ ^ ^#-g- Dl ^ti]*Rr 3# ^ 

.2-5. s-fe #51*11 
14] 

8 %H1 5U°H, #£*fl #*l£r 

(Static Random Access Memory, SRAM)^] ^ #51*11 ^1 . 

[^U- 15] 

ulHB}<y^-# #^1 ^uj-sq. ^<q ^JELeKll- ^ofl *1|S.5| 
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(a) nil S. ^ ^-1- ofl Efl^H ^olE^l- 7} <g ^Tfl ; 

(b) #71 4^r^ ^eKl*^ ^Mlt ^-E.e)-o] e||ae ^oj-o.^ ^ 
*}^r #711; 

(d) ^"71 ^=^*ol S.^ ^ #^5)-^ ^ Al^> Cfl7l^ #7)1; 

(e) ^71 *fl 2.3^1-5.^ 4#*Kr #31; ^ 

(f) A o V 7l (e) #3HH C-Ho]E^ <# 7 ) (a) ^^ofl^ 7 1 «g £ ^"ll °1 «1 S 

flseHl tfl^B H.J=°IM3 ^-71 4^s] ^h.e)-<?11-21 s-fefl'i 

16] 

*fl 15 %H1 SU^, ^T-71 (a) TcbTflfil EfliE C-flolE^ 

'O'^l HHEl £E^r 'l'Sl c-HolE^ol 5!* ^SLS. ^ «V£*ll ^-^1^1 Efl^E 
I^^t 17] 

16 %H1 SU 0 ^, (a ) c^ji^ 

«-Ss**Hr #31; ^ 

A l°fl 7l^^ #741!- £fsfe ?A^r ^^SLS. 31 Bfl^H ^ . 
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[^T 1 * 18] 

XI 15 *M &<>H, 

^-7] EfliE « 0 v^^ (g) #7] flHeKlM- $|2=eK!M- oj-M. ^ = e}o]# 

S ^-g-^fe #X1» c| 

=-^30.3. flfe 3* f^AS <5}^r *V£*fl tfliB wj-^. 

[$^* 19] 

XI 18 Sl^H. #7] (a) ^Xl^r 

^7l ^= ^£Le}*l-^ofl o]| 2.^ ^s. el] 7) ^ S) ^ C|] o] E-) S}- #7l o}^ ^£g}oJ f 

ofl o^jg nflS-B^*^ 7l^£]^ C-flolEi# g;e|*Kr ^ ^8°. 3. ^ «K£Xl 31 ^ 

H 

[^^%1 20] 

XI 18 *cMl 5U°H, (a) ^Xl^ 

#^2|-*Rr £X1; 
7l<g«Hr #X1; 
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7l<a*Rr #711 » 3L^>^r 3^ ^^SLsL *}±r «V£*H Efl^H ^ . 

21] 

(a) #7} ^12.^^1-^ EfliE ^o]Eil- 7l<y§l-fe #?)1; 

(b) #7l 4^ ^ = 2}^!-^ S-f i^Sl 3l^B ^ 

^ #7fl; 

(c) #7l 4^<a] ^ = ^ #7fl; 

(d) #71 (c) #3HH ^Bfl^ ^=5}<yoll v\)S.^*£o)] #7l tfl^B # 

(e) #7} (d) #3HH 7]^^ ^S^^S.^- ^j|<q^. n]l£E]^ S «-Ei C-HojE^ 

(f) #7} (e) #31 °\) -M #7l (a) #3HH 7l<y^l cflolEil- #Jr V]M 

*}^r #3l« ^1*H, 

^€ ^ 4^ ^ #J£*fl #*1 Si EflAE _ 

22] 

21 %H1 5a°H, #71 (a) #3151 Ell^H c-flolE^ 

'O'^l n\)o]B\ 5Exr 'l'Sl cllolEiol ^ o. o.^ ^ uVjE^l #*1^ efl^H «o V ^ . 
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[^% v 23] 

*H 22 lH SXW, #7] (a) 

AH) 7l<y*Rr #7fl-» ^*Rr 3^8: ^$SL3. 3l^B ^ . 

[31 T 1 * 24] 

*i 21 $a°H, 

^71 Efl^B «o V ^ (g) ^"71 ^ = 5^o]l;# £.= ol^- ^^efo]S. 

S ^-g-^Rr ^"7111- Cl ^til^Jl, 

A oM iLJE. ^^.51-^1^-31 S-f iSllt ^71 ^c^ois-o) ^o. ^Jig^oj.^. ^ 

*f^q°.£. <r SUfe ^* ^8.2.3. SJ-fe- ^"£.^1 fll^H «o V ^ • 

[^T 1 * 25] 

*H 24 *J-ofl &<>H, ^-71 (a) &^$r 

^aHI #>S3-*Rr ^741; 

#7] SLB. $]^91^<=>\} ^ £51^1- oil #71 EfliB cflolB)* ^^^0.5. ^AHl 

7l<a*m ^711; 

^Ajcfl #711; £ 
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2] 



200 
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uiir^ei ^EH<>iiA^ ^sai^ cm 


— 440 










— 450 










— 460 



[£ 5] 



□1|S5|^ OH Bi|0|0{| 
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15L 6] 



VSSWLE/VSSWLO 


84 


UIQI5,' ay 


a si a& 


0 


PASS 


PASS 


PASS 


0.1 


PASS 


PASS 


PASS 


0.2 


PASS 


PASS 


PASS 


0.3 


PASS 


PASS 


PASS ' 


0.4 


PASS 


PASS 


PASS 


0 5 (SCREEN POINT)'; 


PASS ' 


< 320KS2 PASS! 


< 250KS2 PASS : 


0.6 


PASS 


< 80KS2 PASS 


< 50K2 PASS 


0.7 


PASS 


< 20KS2 PASS 


< 10KS2 PASS 


0.8 


FAIL 


FAIL 


FAIL ! 
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